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MARINE PROPELLING APPARATUS 

(5?}Absfraol: 

PROBLEM TO BE SOLVED: To provide a speed change 
mechanism capable of miniaturizing and also obtaining free 
speed change ratios in a marine propelling apparatus having a 
prime mover, a marine gear and speed change gear 
SOLUTION: In the marine propelling apparatus having trie prime 
mover 1 . the marine gear 20 and the speed change gear 3. the 
marine gear 20 Is provided with a forward and reverse clutch, 
and the speed change gear 3 is arranged between the prime 
mover 1 and me forward and reverse clutch. A clutch shaft 
mechanism Is arranged in an outer periphery of an input shaft 37 
to the speed chance gear 3, and arranged numbers of the clutch 
shaft mechanism are more than numbers of speed change. The ; ; : 'ILT......, : 

aforementioned clutch shaft mechanism having the same speed 

change ratio Is disposed to the position of a point of symmetry or 

Ihe position closer to the point of symmetry against the aforementioned input shah 37. 



C 



US; 



.S| 
W '< 



ft 

■ ho¥\ 



S* 



mm • i : i ; -0 < n ; ,-: p v PA r^ui' ; ;C fc i ^ vwAAAvxv xvK/Sv-,; .' 4h OOP, - . 



T? 20: 0 



jp.2{H)2--04Sm.A IbFPMi.iW fdWCElPI ION] 



Page 1 of IP 



JPG and INFIX ma not responsible for any 
damages esuseP by fee use of this translation. 

1 This document has beer; translated by computer. So the translation may not reflect ibe original 
precisely, 

2 v *' 4< shows the word which can not be transiaied, 
3. in the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Derailed Description of the invention] 
[0001] 

['Field of the InventionjThis invention relates to the speed change structure and the control method of a 

ship propulsive engine. 

[0002) 

[Description of the Prior Art] In the former, there are drawing 23. the gearbox 70 which comprises an 
eploycilc gear drive as shown in drawing 24, and a one-way clutch, the gearbox 80 provided with ibe 
parallel train of gears which established one axis per [ as shown in drawing 27 from drawing 25 l 1 
gear change, etc, as a gearbox which constitutes a ship propulsive engine. When muiti stage gear 
change was obtained, only the number of ** ratios constituted the gearbox using the clutch shaft 
mechanism, and the clutch shaft mechanism was established for every order 
[0003] 

|Prob!em(s) to be Solved by the invention IS ince the epicyciic gear drive 71 Is used for said gearbox 70 
and :t is governed by the engagement conditions in an internal tooth, a sun gear, and an epicyciic near, 
a Pee gear ratio cannot obtain It easily. For this reason, a velocity ratio lew the flexibility of a velocity 
ratle and possible as the 2nd speed will be limited. There is no restriction of a velocity ratio with the 
gearbox 80. However. In Ibe gearbox 80, driving force Is transmitted by the output -shaft side via one 
axis which supports plvotably the 1st speed gear 83 or the 2nd speed gear 85 For this reason, ail the 
burdens in the case of transmitting driving force will start this one axis. In addition, In the gearbox 80, 
since an output side is the composition of one axis to 1 gear change, radial road R occurs. If radial 
road R occurs, load will be applied to a hearing and the increase of mechanical loss and a bean no life 
wili become short. When mult! stage gear change was realized, since the number of allocation of the 
dutch shaft mechanism of only a number of speeds was needed, by the former, the number of 
allocation of the clutch shaft mechanism was Increasing. For this reason, the gearbox style Itself was 
made to enlarge. 
IDOOPi 
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" NOTICES * 

-iPO and !HP[T are rust responsible for any 
carriages caused by the use of \hm translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. "**" shows iho word which can not he translated 
3. in the drawings, any words are not translated. 



CLAIMS 
fClaimCs}] 

{Claim IIAra a ship propulsive engine provided with a motor, slowdown reversing pear, and a gearbox, 
and these slowdown reversing gear are provided with an order ** clutch, Speed change structure of a 
ship propulsive engine having formed this gearbox between this motor and a this order clutch, and 
this gearbox's having provided a clutch shaft mechanism in a periphery of an input shah of this 
gearbox, and making the number of allocation of this clutch shaft mechanism more than a number of 
speeds of this gearbox. 

[Claim 2]recelvlng said input shaft, when said iwo or more clutch shaft mechanisms are made info the 

same change gear ratio ~ a point symmetry position or speed change strocture of the ship 

propulsive engine according to claim 1 having arranged In a position near point symmetry 
[Claim 3]Spoeo change structure of a strip propulsive engine which is a ship propulsive engine 
provided with a motor, slowdown reversing gear, and a gearbox, arid is characterized by providing 
these slowdown reversing gear with an advance 2nd speed type clutch, and forming at least one 
gearbox between this meter and this advance 2nd speed type clutch, 

[Claim 4} Speed change structure of a ship propulsive engine which is a ship propulsive engine 
provided with a gearbox and slowdown reversing gear, and is characterized by establishing a 
lubricating oil passage in a mating face of this gearbox and these slowdown reversing gear. 
[Claim ojSpeod change structure of the slop propulsive engine according to claim 1 providing a one- 
way clutch on said clutch shaft mechanism or said input shaft, 

[Claim SJSpeod change structure of a ship propulsive engine which Is a ship propulsive engine 
provided with a gearbox and slowdown reversing gear, and is characterized by making on oatpul shaft 
of fills gearbox incline to an Input shaft of (his gearbox. 

[Claim ?]Are a slop propulsive engine provided with a gearbox, and ibis gearbox is carrying ool the 
inner package of the 2nd speed type clutch, A hydraulic Circuit of this gearbox comprises o hydraulic 
pump, a sequence valve., ami a solenoid operated directional control valve, Shall switch a rub) by 
tlos solenoid operated directional control valve,, and pressure Oil Is supplied to a hydraulic clutch by trie 
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side of the 1§t speed through this sequence vaive from ties hydraulic pump at the lime of the 1st 
speed, At the ier-e of the 2nd speed, supply pressure oil to a hydraulic clutch by the side of the 2nd 
speed through this solenoid operated directional control valve from this hydraulic pomp. and. Speed 
change structure of a ship propulsive engine carrying out the drain of the hydraulic oil which applied 
pHot pressure power to ties sequence valve, and switched this sequence valve-, and with which a 
hydraulic clutch by the s;de of the 1st speed was filled up through this scene: me valve. 
[Claim 8JA speed change control method of a ship propulsive engine being a ship propulsive engine 
provided with a gearbox and slowdown reversing gear, once controlling clutch oil pressure of this 
gearbox to low pressure, performing clutch Insertion of these slowdown reversing gear between limns 
and making clutch oil pressure of this gearbox into Iota; pressure after that. 

[Claim 9)A nydrauliC clutch by which is a ship propulsive engine provided with a motor, a gearbox, and 
slowdown reversing gear, and an inner package is carried out to this gearbox, Or slide a hie plate of a 
hydraulic dutch by which an Inner package is carried out to both lias gearbox and these slowdown 
reversing gear, enable low-speed NAV and sliding of this file plate, A speed change con lie) method of 
a slap propulsive engine making It generate by control of trie number of drive revolutions of this motor 
end either of these clutch oil pressure , or both sides. 

[Translation done.] 
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[Means for Solving the PmbtemlThe issue which is going to solve this invention is like I he above . and a 
means for next solving this SUBJECT is explained. Namely, it is a ship propulsive engine providod with 
e motor, slowdown reversing soar and a gearbox In Claim 1, These slowdown reversing gear are 
provided with an order ** clutch, this gearbox is formed between this motor and a this order ** dutch, 
this gearbox provides e clutch shaft mechanism in a periphery of an input shaft of this gearbox, and the 
number of allocation of this clutch shaft mechanism is made more than a number of speeds of this 
gearbox, 

jOOObheceiving said input shaft in Claim 2. when said two or more clutch shaft mechanisms are made 
into the same change gear ratio ~~ a point symmetry position or it arranges :n a position near point 
symmetry 

lOOOojin Claim 3. it is a ship propulsive engine provided with a motor, slowdown reversing gear arid a 
gearbox, and these slowdown reversing gear are provided with an advance 2nd speed type clutch : and 
form arsi constitute at least one gearbox between this motor ami (his advance 2nd speed type dutch. 
iODOTjln Claim 4, si is a ship propulsive engine provided with a gearbox and slowdown reversing gear, 
and a lubricating oil passage Is established In a mating face of this gearbox and these slowdown 
reversing gear. 

[OOOSjin Claim g, a one-way clutch Is provided on said clutch shaft mechanism or said Input shah. 
iOOOSjlt is a ship propulsive engine provided with a gearbox and slowdown reversing geau and an 
output shaft of this gearbox ® made to incline to an input shefl of Pus gearbox in Claim 6. 
100101;;; Claim 7. are a ship propulsive engine provided with a gearbox, and this gearbox is carrying 
out the Inner package of the 2nd speed type clutch, A hydraulic circuit of this gearbox comprises a 
hydraulic pump, a sequence valve, and a solenoid operated directional control valve. Shall switch a "* 
ratio by this solenoid operated directional control valve, and pressure oil Is supplied to a hydraulic 
clutch by the side of the 1st speed through has sequence velve from this pump at the time of the 1st 
speed, Pressure oil Is supplied to a hydraulic clutch by the side of the 2nd speed through ibis solenoid 
operated directional control valve Pom Ibis hydraulic pump, and pilot pressure newer Is applied lo this 
segue nee valve at the time of the 2nd speed. It switches the seguence valve, and Is made to carry out 
the drain of Hie hydraulic ell with which the 1st speed slue was filled up through this sequence valve, 
1001 Ijln Claim 8, it is a ship propulsive engine provided with a gearbox and slowdown reversing near, 
and clutch oil pressure of Pas gearbox Is once controlled to lew pressure, end clutch Insertion of these 
slowdown reversing gear Is performed between Com. and let clutch ell pressure of this gearbox he 
fatal pressure after that. 

1001 2]H is a ship propulsive engine provided with a motor, a gearbox, and slowdown reversing gear In 
Claim 0. Slide a file plate of a hydraulic clutch by which an Inner package is carried out to both a 
hyerauiic clutch by which an inner package ;s earned out to this gearbox or this gearbox, and these 
slowdown reversing gear, enable low-speed NAV and sliding of this file plate. It is made to generate by 
control of the number of drive revolutions of Ibis motor and either of these clutch oil pressure, or both 
Sides 
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and makes the number of allocation of those clutch shall: mechanisms more than the number of 
speeds of this gearbox 3. it Is good also ac ins drive device 21 instead of the marine gear 20. 
[0015]7he arranging position of the gearbox 3 is explained first, Drawing 1 chows the case where the 
interior of a ship is equipped with the marine gear 20, as slowdown reversing gear, and drawing 2 
snows the case where it has the drive device 21 overboard, ac slowdown reversing gear. The marine 
gear 20 and the drive device 21 which are slowdown reversing gear are all provided with the order ~* 
dutch., and are enabling the change of order ~*. And the gearbox 3 Ic allocated between the motor 1 
arid these slowdown reversing gear, even when it has the marine gear 20 and which slowdown 
reversing gea;- old he drive -device 21. For ibis ransom the gearbox 3 Is located between me motor 1 
and ca-d order clulch. It has composition which carries out the inner package of the gearbox 3 to 
slowdown reversing gear, and may be made to allocate the gearbox 3 between these motor 1 and 
slowdown reversing -gear order ** dutches, 

iOOIBjlherefore, the driving tome of the motor 1 is transmitted to the marine gear 20 (drive -device 21) 
through the gearbox 3, and rotates the propeller 4 via the propeller shaft 1 1 which extends from this 
marine gear 20 (drive device 21). 

(0017|Jn the former; them Is the gearbox 70 which comprises an eplcydic gear drive and a one-way 
clutch, or the gear-box 80 provided with the parallel (rain of gears which established one axis per- 1 gear 
change as said gearbox, 

[0018]fhe gearbox 70 is a thing provided with the epicycile gear drive 71 as shown in drawing 23 arc] 
•drawing 34 „ two or more epicycile gears 73 and 73 the input shaft 75 is fixed to the livierrml gear 74 
which attaches ... oulside the supporter 76 the epicycile gears 73 and 73 .. Is supported enabling 
free rotation and the output shaft 72 Is fixed to this supporter 76. The sun gear 77 Is constituted by 
connecting and disconnecting of the dutch 78 so that rotational Immobilization and release are 
possible. The inpul shaft 76 and the output shaft 72 are connected via the one-way clutch 73. 
fG0 19] Above, when I he clutch 76 is made "OFF" by composition, if becomes the 1st speed That Is., 
driving force Is transmitted via the one-way clutch 79, and the input shaft 73 and the output shaft 72 
relate at the same number of rotations. Since if will become | that: if can rotate freely and | 3 
Immobilization of the sun gear 77 is canceled, the epicycile gear drive 71 does not serve as resistance 
el transmitting power, that Is. trie epicycile gears 73 and 73 supported plvoiably by the internal gee;- 74 
ar;h the supporter 76 with relation of the input shaft 76 at this time - if Is for ...to rotate In one. It 
becomes the 2nd speed when the clutch 78 Is connected namely, the epicyclic gears 73 and 73 
supported plvotably by the supporter 76 with rotation of the input shaft 73 since the sun gear 77 was 
being cxed ... relates with revolution of the orcein lerence of the sun gear 77. Aral these eplcvellc qears 
73 and 73 ... The interna! gear 74 is also rotated with rotation. At tics time, tie? number of rotations of 
the infernal gear 74 Is larger than the number (3 relations of the supporter 7w therefore me number of 
rotations of the output shah 72 increases rattier than the number of rotations of the input shah 75, In 
the case of the 2nd speed with larger number of rotations of the outpul shaft 72 than the number of 
rotations of the input shaft 75. since the one way clutch 73 Is made Into "OF F", rotation of different 
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number of rotations on the same ax A: is added, and this outpui: shaft 72 is not twisted. 
[0()2GJSince Use gearbox 7(5 is governed by the engagement conditions of the epioyciic gear drive 71, a 
free gear ratio cannot obtain i! easily For this reason, a velocity ratio low the flexibility of a velocity 
ratio and possible as the 2nd speed will be limited. 

[00.21 J.As shown in drawling 26 and dfawing 26, the gearbox 80 constituted the parallel train of gears, 
and ss provided with one ax;s per 1 gear change in the oasa of ihe 1st speed clutch shaft mechanism 
32, in the case of the clutch shaft 82a and the 2nd speed clutch shaft mechanism 84. each axis is Ihe 
dutch shaft 84a. The input shaft 90 fixes ihe input gear Si ; and this input gear 81 has geared with the 
input gear 82b of the 1st speed clutch shaft mechanism 82. The 1st speed clutch shaft mechanism 62 
is installing the clutch shah 82a. and is enabling the connecting •and-dlsconnectlng change of lets 
clutch shaft 82a and tbe input gear 82b The clutch shah 82a fixes the 1st. spaed gear 83.. and this 1st 
speed gear 83 has geared with the output gear 86a fixed to the output shaft 91 . Said input: gear 81 has 
geared also with the input gear 84b of the 2nd speed clutch shaft mechanism 84. The 2nd spaed 
•clutch shaft mechanism 84 is Installing the clutch shaft 84a, and Is enabling she connectlng-and- 
disconnecting change of this clutch shaft 84a and the input gear 84b The clutch shaft 84a fixes the 
2nd speed gear 85, and this 2nd speed gear 86 has geared with Hie Output gear 88c fixed to the output 
shaft 91 The output gear 86a is a gear of a major diameter from the output gear 88b. The 2nd speed 
sear 85 Is a gear of a major diameter from the 1st speed gear 83. 

100.2281 becomes the 1st. spaed, when the 1st speed clutch shaft mechanism 82 is connected and the 
2nd speed clutch shaft mechanism 84 is made "OFF" above by composition. On the contrary, si 
becomes the-? 2nd speed, when the 1st speed clutch shaft mechanism 82 ;s made Into "OF F" and the 
2nd speed clutch shaft mechanism 84 ;s connected, 

l'0023]sald gearbox 70 trie output-shaft 72 side - two or mere eplcydic gears 73 and 73 •••• driving 
force is transmitted via ... Therefore, the burden po? [ which supports each epicyctle gear 73 plvolabiy t 
axis is small, arid ends. On the other hand, with the gearbox 80, driving force :s transmitted by the 
output-shah side via one axis of Urn dutch shaft 82a which fixes Ihe 1st speed gear 83. or the dutch 
shaft 87c wlseh fixes the 2nd speed gear 85. For this reason, the burden in the case of transmitting 
caving force will start this one axe Therefore, in the gearbox 80.. said each clutch shaft mechanism 
will become large, and the gearbox itself will tie enlarged, 

[0024]Next. the structure of the gearbox 3 Is explained In the gearbox 3. the amble m of said 
conventional gearbox 70, re., the fewness of the flexibility of a velocity ratio, the problem of said 
conventional gearbox 80, and enlargement of each clutch shaft mechanism are improved. 
|0025jThe gearbox 3 constitutes the parallel train of gears hke said gearbox 80, as shown in drawinc 3 
and draw-inn 4. That is, the wont shall 37 exes the Input gear 31, and ties Irspist gear 31 lias geared 
wits ihe input gear 32b of the "1st speed clutch shaft mechanism 32. 1'be dutch shaft 32a Is Inserted, 
file hydraulic clutch 132 is infixed between this clutch shaft 32a and the input peer 32b. and the 1st 
speed dutch shaft mechanism 32 is enabling the conrmchngmndaflscoremctlng change. The clutch 
shaft 32a fixes the 1st speed gear 33. and this 1st speed gear 33 has geared with the output gear 36a 
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fixed to the output shaft 38.. Said input gear 31 has geared arse with the input gear See of the 2nd 
speed clutch shaft mechanism 34. The clutch shad 34a is inserted, the hydraulic clutch 134 is infixed 
between this dutch shaft 34a and the input gear 34b : and the 2nd speed clutch shaft nieehanlsm 34 is 
enabling the conneollng-andKilscormecting change. The clinch shaft 34a fixes the 2nd spaed gear 35. 
and -sis 2nd speed gear 35 has geared with the output gear 3ob fixed te the outps.it chef! 33 The 
output gear 36a is used as the gear ef a major diameter from trie output gear sen. and is using the 2nd 
speed gear 35 as the gear of a major diameter tram the lei speed gear 33. 
|0028]Unhke said conventional gearbox 80, with tire gearbox a if has provided biaxial per 1 gear 
change. Each axis is said dutch shafts 32a and 32a end said clutch shafts 34a arid 34a. As shown in 
drswsng a, tire 1st speed clutch shaft mechanism 32 ami the two 2nd speed dutch shaft mechanisms 
34 are allocated by each periphery of the input shaft 37. respectively That is, (here is mere allocation 
of a clutch shaft mechanism than a cumber ef speeds (the thai working example two pieces) (the first 
working example four pieces;. 

|0027jThe free velocity ratio is made easy to obtain by establishing a parallel train of gears first by me 
above composition unlike said conventional gearbox 70. Since the number of allocation of the dutch 
shaft mechanism is made more than a number of speeds, unlike said conventional gearbox 30. the 
harden of the transmitting driving feme per each clutch shah mechanism is eased, and the sure of this 
clutch shaft mechanism can he made small. Therefore, the size of the gearbox 3 whole is 
mlnlatuhzabie 

100 25 1 The concrete figure of the gearbox 3 in the first working example Is shown In drawum 5 ■■ crawino 
?, On ihe periphery of the input shaft 371 ihe hydraulic pump 39' other limn said clutch shaft 
mechanisms 32 and 34 is allocated. In drawing 5, a left is the motor 1 side, and the right direction Is 
the marine gear' 20 side. The 1st speed arid the 2nd speed are defined sequentially from the 
accelerating side. Also about the 3rd speed and the 4th speed which ere mentioned laiep if is Ihe 
same and a change gear rati?) Increases in order of the 1st spacer the 2nd speed, the 3rd speed, and 
Ihe 4fh speed. 

|0G291lt replaces with said gearbox 3 and Ihe gearbox structure of the second working example using 
me gearbox 5 is explained. Although II had provided biaxial per all the 1 gear changes with the 
gearbox 3. trie point that only trie 1st speed provides biaxial end has established only one axis per 1 
gear change in el her gear changes Is different with the gearbox 5. With the gearbox 5. as shows Irs 
drawing 5. the 1st speed clutch shaft mechanisms 32 and 32, the 2nd speed clutch shaft mechanism 
34., and the 3rd speed clutch shaft mechanism 43 are termed In the periphery of the input shaft 37 to 
this gearbox 5. arai the number of allocation of those clutch shaft mechanisms Is made more than a 
number of speeds. About the 1st speed, the seam effect as the above-mentioned gearbox 3 is 
acquired, and the size of the whole gearbox, ear; be miniaturized. 

I0030]fn seat correctional gearbox 80 using a parallel tram of gears, as shown in drawing 27, : radial 
read R occurs. Radial react 12 la load which the mutual gear which has geared generates In response In 
repulsive force In the ease el the transmitting driving force through a gear, in drawlno 22 ueneralioq of 
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radial road R at the time of the 1st speed by the side of ihe oidpu? shaft 91 Is illustrated in I he output- 
snafr Si side, radial road R occurs by engagement of the 1st speed pear 83 and the orap;jt gear 86a A 
radial road generates Ihe input-shaft 90 side similarly between the input gear 81 end the Input gear 
82b oi the 1st speed clinch -sob! mechanism 82. if radio; read R occurs, load will be applied to a 
bearing and the increase* of mechanical loss and a hearing life will become short. 
[0031 ]For this reason, in the gearbox 3 in the speed change structure of ihe first working example., said 
1st speed clutch shaft mechanisms 32 end 32 and the 2nd speed clutch shaft mechanisms 34 and 34 
which are the same change gear raises are arranged in the position near point symmetry to said input 
shaft 37. Since the gearbox 3 ties provided biaxial to 1 gear change unlike said conventional gearbox 
BO having established only one axis to 1 gear change, such arrangement Is enabled. 
[0032] Since the hydraulic pump 39 is arranged on input-shah 3? periphery as ihe gearbox 3 shows to 
drawing b. said clutch shaft mechanisms 32 and 34 am arranged In Ihe position shifted from the 
perfect point symm.el.ry position. The arranging position of the hydraulic pump 39 may be changed and 
a clutch shaft mechanism may be arranged in a point symmetry position. 

I0033IAS shown in drawing 4 and drawing 9, radial road R can be offset by arranging the Is? speed 
clutch shaft mechanisms 32 and 32 and the 2nd speed clutch shaft mechanisms 33- and 34 in a point 
symmetry position. In bus case, since radial read R works In the direction el point symmetry mutually, it 
denies and suits, offsetting a pad of radial road R. even when arranging the clutch shaft mechanism of 
Re same change gear ratio in the position near point symmetry, as shown in drawing 8 -- the influence 
•■ "*** ■- things are made. 

[G034jAbove, by composition, the great portion of radial read the great portion of [ a part or ] denies 
and suits, and load of a bearing is made small. For this reason, mechanical less decreases ana" it leads 
to extension of the life of a bearing 

j0035tVVhen mult! stage gear change was obtained m the former, only the nnmPer of *" ratios allocated 
trie clutch shaft: mechanism in the input-shaft periphery, and constituted the parallel train of gears. This 
is because only one was provided but the gearbox tended to obtain rnulfi stage gear change only by 
one gear change. For this reason, the clutch shaft mechanism Is independently needed for every order 
and ihe number of allocation of Hie clutch shaft mechanism needed so much was made to increase. 
Therefore, Hie gearbox Itself was made to enlarge. 

IDGOBiForthls reason, m the speed change structure of the first working example the gearbox 3 Is 
formed between the motor 1 and the marine gear 20 which is slowdown reversing gear which carry out 
ihe Inner package of the advance 2nd speed type clutch. The marine gear 20 is provided with the order 
** clutch as mentioned above, as slated I especially ] here, If is an advance wet speed type, and It Is 
enabfng the change of ihe advance 1st speed and the advance 2nd speed That Is. since It Is made to 
change gears web two gearboxes of the gearbox 3 and the marine gear 20, ihe number of allocation of 
a -Hutch shaft mechanism can be lessened to the number of the '* ratios obtained, if It Is the gearbox 8 
mentioned later, said gearbox 8, and the other gearboxes which perform two or mere steps of gear 
changes instead of using trie gearbox 3, the speed change structure of said slap propulsive engine 
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may be constituted using which, it is good also as composition which allocates two or more gearboxes 
of gearbox 3 grade between the motor 1 and the marine gear 20. The drive device 21 which carries out 
the inner package of the advance 2nd speed type dutch may he used instead of the marine gear 20, 
t'063?iAs shown m c rawing 6 since Ihe driving force from the motor 1 receives two gear changes by 
the gearbox 3 and the marine gear 20. it. car; obtain iho change gear ratio of number-obsoeeds (iwo 
steps) x2 of the gearbox 3. 

f0u3p]T'he marine gear 20 which is an example et said slowdown reversing gear is explained. As 
shown m drawing 1(i. the marine gear 20 comprises the backward clutch axis structure 24 allocated on 
Ice input shaft 23, and the 1st speed clutch shaft mechanism 2b end the 2nd speed clutch shaft 
mechanism 26 which am allocated by ibis input-shaft periphery. 

l'D039'iTi>e Inpui shaft 23 fixes the input gear 23a , and has geared with the 1st speed gear 25a end the 
2nd speed gear 26a. In Iho 1st speed side, the 1st speed clutch shaft mechanism 25 is inserting rise 
chech shaft 25b. and trie 1st speed gear 25a is fixed to this clutch shaft 25b. The outpd gear 26c is 
formed on trie same axle of the clutch shaft 25b ; and the 1st speed ci.ut.ch shaft mechanism 25 is 
enabling the connecting -endeiiscormeotlng change of this clutch shaft 25b arid this oufps! gear 2bc via 
the clutch. The 2nd speed clutch shaft mechanism 20 has formed the 2nd speed gear 25a the dutch 
shaft 28b, end the output gear 20c, end the 2nd speed side Is also the same structure as the Is! speed 
side. They are enabled for the output gears 25c and 25c to have geared with Ihe output gear 2? fixed 
to the output shaft 28. and to carry out transmitting driving force of them from the Input shah 23 to the 
1st speed and 2nd specs J side, ami to output gear change from this ouiput shaft 23 as trie 1st speed 
and ihe 2nd speed by composition, above 

i0040;The inpijt shaft 23 is Inserted in the backward dutch axis structure 24 The backward dutch axis 
structure 24 is allocating trie siernway gear 29 on the same axle el the input shaft 23, arid is enahhng 
trie connecting-snduilsoonneofing change of libs input shaft 23 and the slemwoy gear 23 via the 
clutch. The stereway gear 25 and the output gear 21 Pave got into gear, arid make it possible to 
transmit above the driving feme reversed from The input shaft 23 to the output shaft 26 by composition. 
[0041]lt Is ine 1s! speed, when making the backward clutch axis structure 24 and the 2nd speed coach 
shaft mechanism 25 Info "OFF" and connecting Iho 1st speed olden, shaft mechanism 25. Similarly, it 
will become trie 2nd speed it rue connecting ancPdisoonneeting stale of ihe 1st speed dutch shaft 
mechanism 25 arid the 2nd speed clutch shaft mechanism 26 is replaced. The hand or cut of trie com- 
ic the case of the 1st speed and the 2nd speed is direction of the arrow shown with a dashed line in 
drawing 10. In stemway, the backward clutch axis, structure 24 is connected, and it makes "OFF" the 
1st speed clutch shaft mechanism 25 and trie 2ml speed clutch shaft mechanism 26. The hand of cut 
of ine gear In siernway is direction of The arrow shown as a solid line In drawing 16. 
[D042] By composition, the marine gear 20 is enabling the gear chnnge change with advance 2 gear 
change and siernway above. Therefore, the marine vessel can obtain a number of speeds twice rim 
change gear ratio of said gearbox 3 grade at the time of advance. 

;0043]The gearbox 6 may be used in order to obtain a mwc stage change gear ratio more, in me 
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speed change structure of the third working example, it replaces with trie gearbox 3 and the gearbox 5 
Is used. The gearbox 5 has formed the 1st speed clutch shaft mechanism 32, ihe 2nd speed clutch 
shaft mechanism 34 ; ihe 3rd speed clutch shah mechanism; 40, and the 4m speed clutch shaft 
mechanism 41 in the periphery of the input shah 37, as shown in dmwmg i p By composition, the ** 
ratio frorn the 1st speed to the 4th spend can he obtained above. For Ibis reason, in the speed change 
structure of the fiord working example, since four steps of gear rutins are acquired with the gearbox 5 
and two slops of advance and one step of sternwsy are acquired by Hie marine gear 2b. Ihe change 
gear ratio of eight steps of advance ami fcer steps gf sfernway can be obtained according to the whole 
speed change structure. 

[0044 1 Said gearbox 3 lias established the lubricating ml passage 22 In the mating face of ibis gearbox 
3 end said murine gear 22. 

[0045jAs shown In drawing 7 from drawing 5, the oiiway 22a Is drilled by Ihe easing of ihe gearbox 3. 
end (he osKvay 22b Is drilled by the easing of the marine gear 20. When ihe gearbox 3 and the marine 
gear 22 are doubled : (ho airways 22a and 22b are formed so that it may be open for free passage, 
double the oiiways 22a and 22 h. and constitute Ihe lubricuhno oil passage 22, 
f0Q4ol8y composition, a lubricating oil Is above shamble between the marine gear 20 and the gearbox 
3. Ami since there is also no necessity of adding parts, seen as exclusive parts ami a hose, and supply 
of a lubricating oil can be performed, It leads to reduction of carl: mark., or a cost fail. 
[0{}4?jConventionally. the clutch shaft mechanism allocated in a gearbox or sloweown reversing gear 
was constituted using the hydraulic clutch. If one clutch shaft mechanism is connected applying oil 
pressure simultaneously at the time of gear change and the clutch shaft mechanism of another side is 
made into "OFF", different torgue will he transmitted and a shock will he produced from the axis from 
which a ** ratio differs on an Input shaft and an output shaft. Time not to deliver power thai it applies oH 
pressure ey a time lag occurs, output rotation declines, and a shock is produced. In order to prevent 
these shocks, it is necessary to control mutual oil pressure well When using a hydraulic clutch difficull 
I control J. pari, mark Increase so much 

[0048IFor Ihls reason, in trie speed change structure of the fourth working example, it replaces with the 
gearbox 3 ana the-? gearbox 7 is used. In Ihe gearbox 7, the one-way clutch 43 is forrued on Ihe is! 
speed cluteb shaft mechanism 42. The clutch shaft mechanism which aliocal.es a one-way omen u -av 
not be limited to the 1st speed clutch shaft mechanism 42, but may be on other clutch shaft 
mechanisms. In the gearbox 3 and the gearbox 9 : , me one-way clutch is allocated en the input shaft 37. 
It replaces with the gearbox 3, respectively arid the speed change structure In the sixth working 
example using Ihe speed change structure and the gearbox 3 of the fifth working example using the 
gearbox S Is also explained below. 

:o3- ; -9 As h e ,•• moox / is shewn e erawmo b, * s tne e mcs. sa oe c rupo-s tic - a* owl emmhox 3 
and only fine 1st speed clutch shah structure Mine clutch mechanism is different. In the gearbox 3, 
connecting and disconnecting of the clutch shaft 32a Inserted In trie 1st speed clutch shelf mechanise; 
32 is performed by the hydraulic clutch. On the other hawl in the gearbox 7, connecting una 
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disconnecting of she clutch shaft 42a Inserted m the 1st speed elder; shaft mechanises 42 Is performed 
by the one-way clutch 43. Connecting and disconnecting of fee Chech shah 42a a ret tee wpul gear 42h 
esse of the 1st speed dutch shah mechanism 42 is enabled like the 1st speed dutch shed mechanism 
32. 

[OOSOjBy composition > a shock dees set ansa above a! the lime of the gear change change to the Isi 
spaed from the 2nd speed and the 2nd speed from the 1st speed Although tee connection of ihe 
hydraulic clutch 134 by which the inner package is earned oui to the clutch shaft mechanism 34 is 
started at h-e time oi the gear onaego change to the 2nd speed from the Isi speed, confrontation of 
different torque Is avoided with said one-way dutch 43. That is. with the one-way clutch S3, the drive 
revolution of the 2nd speed by the dutch shaft 42a Is made Into "OFF", and is not transmitted te the 
Input-shaft 37 sloe. For this reason, the drive revolution of the 2nd speed ones not produce torsion 
between the drive revolutions of the 1st speed. Transfer or the drive revolution from which 3 differs with 
fee one-way clutch 43 similarly at the lime of the gear change change-; to the 1st speed iron; Ihe 2nd 
speed e made into "OFF", and confrontation of torque is avoided. 

[0051JA5 shown in drawing 13. the gearbox 8 is a 2nd speed-type gearbox and is allocating the 2nd 
speed clutch shaft mechanism 34 in input-shaft 37 periphery. The output gear 361) Is fixed te the cutout 
shaft 38, and bus output gear 36b and the input shaft 37 are connected via Ihe one-way clutch 43, Ties 
is atransmltting<lrlvlng--iorco course in case the gearbox 8 gives the change gear ratio of trie '1st 
speed The Input shaft 3? fixes said input gear 31, and tins input gear 31 lias geared w;lh said input 
gear 34b Said 2nd speed gear 35 and the output gear 36b have got into gear, and via the 2nd spaed 
dutch shah mechanism 34 to the output shaft 33 eonslTate driving force horn lias input shaft 37 so 
that transfer is possible. This is a transmitting ePlving Torce course in case trie gearbox 8 gives the 
change gear ratio of the 2nd speed. 

[0-052"|By composition, relation of the outpul gear 36b idles to trie input shah 37 with the one-way 
clutch 43 at the time of a mutual gear change Change with the 1st speed and ihe 2nd speed above. For 
this reason, confrontation of torque is avoided like sad gearbox ?. 

i00S3j!he gearbox 9 lias added the 3rd speed hutch shaft mechanism 43 which glues hie change 
gear ratio oi the 3rd speed te the gearbox 8, as shewn in drawing 14, In the mutual gear change 
chance with ihe Is! speed and tee 2nd speed, and the mutual gear change change with the 1st speed 
and the 3rd speed, confrontation of torque Is avoided by the same mechanise: as said gearbox 8. 
[G054j$sid output shaft 38 is made to incline te said input shaft 37. and trie geareex 10 consists oi 
speed change structures of the seventh working example The point (4 difference with the speed 
change structure of the first working example is a point of replacing with Ihe gearbox 3 and using live 
gearbox 10. 

lOooSjThe gearbox 16 allocates and constitutes the lot speed ciuleh shaft mechanisms 32 are:! 32 and 
ihe 2nd speed dutch shaft mechanisms 34 and 34 on Input-shaft 33 periphery like said gearbox .it 
grade as shown in drawing 33 A greatly different point: from the gearbox 3 ;s eons Hinting the outm.il 
gears 46a and 463 fixed te the output shaft 38 from a bevel gear instead of a sour wheel. The output 
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gear 46a has geared with the 1st speed gear 33 fixed to said clutch shaft 32a. and Is enabling the 
«uipi.it of the 1st speech Trie output gear 46b has geared with the 2 ad speed gear 35 fixed to said 
clutch shaft 34a : and is enabling the output of the change gear ratio of the 2nd speed 
i'OOSelAe angte can be giver'; to the propeller shaft 11 when installing the motor 1 horizontally by 
composition, even if It uses the manee gear I being parallel fan output shaft is parallel arrangement) j 
20 above. As shewn in drawing up when allocating the gearbox ig an< j X he parallel marine gear 20 -n 
a marine vessel, the extending -direction of said propeller shaft 1 "I inclines to the extending direction 
(the installation direction of the motor 1) of the output shaft el trie motor 1. 

[OOoTjCorivoritionaiiy, the solenoid operated directional control valve Is need for trie switching central 
of trie feeding pressure oil of a hydraulic dutch by which an inner package Is carried out te a gearbox. 
The ell pressure descent at trie lime of a gear change change is prevented by me control. Therefore. 
In dm case of the gearbox provided with two or mere hydraulic clutches, it has trie solenoid operated 
directional control valve to each hydraulic clutch, and trie control technique which switches these two 
or mors solenoid operated directional control valves was needed 

[OOSSJFor this reason, as shown in drawinn 17. trie hydraulic circuit 50 of said gearbox 3 shall be 
constituted from trie hydraulic pump 39. trie sequence valve 51. and trie solenoid operated directional 
control valve 52 : and the *~ ratio shall be switched by tins solenoid operated directional control valve 
62. Pressure oil Is supplied to the hydraulic clutch 4-1 by trie side of the 1st speed through this 
sequence valve 51 from ties hydraulic pump 39 at the time ef the 1st speed, At the time of the 2nd 
speed, supply pressure oil to the hydraulic dutch 44 by the side of the 2nd speed through this solenoid 
operated directional control vaive 52 free; this hydraulic pump 39, and. Pilot pressure power is applied 
to this sequence vaive 51. tills sequence valve 51 is switched, and if is made to carry out trie dram of 
the hydraulic oil with which the hydraulic clutch 44 by the side of the 1st speed was filled up through 
this sequence valve 61 It Is good also as composition which replaced ties, and the above-mentioned 
1st speed arid the 2nd speed are changed from what mentioned above the definition of tie? 1st speed 
unci the 2nd speed, and are belter also as an accelerating side in the 2nd speed than as the 1st speed, 
if it is a gearbox which carries cut the inner package of the 2nd speed eype hydraulic clutch, it will not 
he limited to the gearbox 3.. 

|0059]As mentioned above, the 1st speed clutch shaft mechanisms 32 erst 32 and the 2nd speed 
clutch sbalt mechanisms 34 and 34 are allocated by the gearbox 3. And or? tease clutch shaft 
mechanisms, trie hydraulic clutch 44 e allocated, respectively. To the hydraulic.' clutch 44 by the side of 
the 1st speed, feeding pressure ell is made mere possible via trie oilway 55 from said hydraulic pump 
39 man via the sequence valve 51 To the hydraulic clutch 44 by the side of the 2nd speed, feeding 
pressure oil is made mere possible via the oilway 53 from this hydraulic pump 39 than via the solenoid 
operated directional control valve 52. 

[GOSOjWhen a change gear ratio Is the 1st speed, pressure oil is supplied In the hydraulic clutch 44 bv 
the sice or the 1st speed via the sequence valve 51 from said hydraulic puma 39. Supply of trie 
pressure oil by the side or the 2nd speed stone by the switching control of the solenoid operated 
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directional control valve 52, The controller ;s allocated by The marine vessel has controller is 
connected with she solenoid operated dlnxdional control valve 52, and switching control of has solenoid 
operated directional control valve 51 Is made possible. 

fOG81 jWhen making a change pea? ratio Into the and speed, sad solenoid operated directional contra! 
valve 52 Is switched, and pressure oil In supplied to the hydraulic oMch 44 by ihe Side of the 2nd 
speed Branching Is provided in the oilway 53 horn the solenoid operated directional control valve 52 to 
the hydraulic dutch 44 by the side of live 2nd speed : and suppiy of pressure oil is enabled also at the 
sequence valve Si. Thai ss, when switching control lo Pie 2nd speed of the solenoid operated 
directional control valve 52 is performed pressure oil (pilot pressure power; ;s supplied to the 
sequence valve 51 and the oil pressure in the oilway 53 goes up beyond constant values The 
energizing fores of the energisation spring 51a with which the sequence valve 51 a equipped Is 
resisted, and this sequence valve 51 Is switched. If the change of the sequence valve 51 takes place, 
as shown in drawing Kb Ihe feeding pressure oil from the hydraulic pump 39 to the first gear side will 
slop, in addition, the drain of the hydraulic oil with which die hydraulic clutch 44 by Use sale of first pear 
was Pled up is carried out via the sequence valve 51. 

;0062iWhen considering if as the 1st speed again, the solenoid operated directional control valve 51 Is 
switched, and Hie feeding pressure oil from the hydraulic pump 39 to the 2nd speed side Is suspended. 
The drain of the hydraulic oil with which the hydraulic ciuich 44 by the side of trie 2nd speed was filled 
up. and trie pilot pressure power to the sequence valve 51 is carried out via the oilway 53 by Has 
change. And the sequence valve 52 Is switched along with the fail of pilot pressure power, and the 
hydraulic circuit 50 shifts lo Ihe state in which feeding pressure oil is possible again to the 1st speed 
side as shown In drawing 1 7. 

(0063) The v * ratio changeover section 54 is equipped with said sequence valve 51 : and Has * v ratio 
changeover section 54 Is attached to the gearbox 3, as shown in drawing 6 and drawing 15 

[0084)the above composition •■- the solenoid operated directional oonhoi valve 52 a sequence 

vaive can be interlocked by one change and mechanics! structure can constitute a gear ehanqe 
mechanism. Therefore, In the slags where the ell pressure lo one hydraulic clutch 44 a: maintained at 
the half clutch stale, the feeding pressure oil to the hydraulic dutch in another side owed be 
performed, and the shock due to the rapid oil pressure fall at the time of gear change is prevented. 
[0O65]An insertion shock was generated, when eonneel;ng between output shahs by said slowdown 
reversing gear and making transmitting driving force possible conventionally The input shaft of mesa 
slowdown reversing gear has Inputted the output from the gearbox of a slap propulsive engine, and Is 
made to drive by connection of clutch mechanical application. With lias clutch mechanical application, 
when Inserting the input joint to an output shaft in tills Input shaft, an Insertion shock occurs. Dnwvwc 
19 (a) ■■ (P) shews the temporal change of the size of the insertion shock el the lime of this insertion. P 
shows the temporal change of hydraulic oil axis end pressure, and T shows the temporal obanee of 
clutch output shaft torque The hydraulic oil axis end pressure P is the oil pressure of the hydraulic 
clutch by which an inner package Is carried out to this gearbox here. Clutch output shaft torque T is the 

p: > ^W.:nai.i:UW.:.--.i:V-.;.Sa.;;s unn vvch an uHWWnv ; : hs-sVC t v : .. WW. "i o .• i-W ,< ; "•. - : ;:<-> 



T. hXC-04mvn. , pU ; AIL} .}> DbSCRlPi K)SU 



A::y 1 • US |U 



loraue by the side of the output shaft of this hydraulic dutch. The output shaft of this hydraulic dutch is 
connected with the input, shaft of these slowdown reversing soar via this gearbox, and receives change 
in the size of torque by said insertion shock, it) shows the start time of said insertion. 
;0066jVVnea performing said insertion with oil pressure (it is considered as iotai pressure; naaniwned 
when said hydraulic clutch connected certainly, as shown in chivying 19 (bp an insertion shock occurs. 
Compared with clutch output shaft torque T stable periodically after fixed time lapse, dutch output shaft 
torque T Immediately after the start time tO Is ga;ng up to one 4 to a times the size of tics 
f0067jfor fids reason ~ once ccmfrollmg the clutch oil pressure of I he gearbox 3 by the speed change 
control method of the first working example to low pressure, ana connecting the output shaft of the 
marine csa" 20 which Is slowdown reversing gear alas and in the meantime ■■■■ (14) •- in (15) and the 
above, the speed change control method 12 consists of procedures by making this clutch oil pressure 
into total pressure after that If it is a gearbox which engaged ana disengaged having force with a 
hydraulic dutch, if will no; he limited to the gearbox 3 : and if if is slowdown reversing gear provided 
with clutch mechanical application, it will not he limited to the marine gear 20. 
l0068iAecording to Procedure 13, the hydraulic oil axis end pressure P is first controlled to low 
pressure to be shown in drawing 19 (a; and drawing 20 And said controller and an etoctromagnetism 
flew rate valve are connected, and said clutch oil pressure Is made controllable by regulation of the 
hydraulic ol! flow to said hydraulic clutch 44. As for each hydraulic clutch 44. trie oli pressure control 
shall be performed by lias electromagnetlsm flow rate valve. The oil pressure made info low pressure 
with the above is determined by an input torque and clutch capacity. Subsequently, according to 
Procedure 14, while lias low-pressure control is performed said insertion Is performed, and connection 
of said input shaft 37 and said output shaft 38 a: performed. Since connection of said hydraulic clutch 
44 is loose compared with the time of said total pressure at this lime, an insertion shock hardly occurs 
The size of clutch outpi.it shaft torque T irnnmcilatoly after said slab time 1.0 is a size without clutch 
output shah torque 1" stable periodically after fixed time lapse, and an almost change Compared with 
aa insertion shock as shown in drawing 19 (by It is reduced greatly. After has insertion is completed, 
let hydraulic oil axis end pressure P be total pressure according to Procedure 15 that it should return to 
the dutch ml pressure at the time of connection 

l'00SS]Wiih constituting the above speed change control methods 12, toe insertion shock at the lime of 
connecting trie output shaft of slowdown reversing gear la reduced. 

(0070]Conventionai jy . a troll bow-speed NAV't cms not made in the marine gear which coos not laws a 
hydraulic clutch, arid the marine vassal provided with the drive device. 

100? 1 jFor ttas feasors hydraulic clutches 44 and 44 by which aa inner package is corned oaf ta trie 
gearbox a in the speed change control method of the second working example . . A hie plate is slid and 
law-speed NAV is enabled. And about sliding of has the plats, they are the number of drive revolutions 
and these hydraulic clutches 44 and 44 of the motor 1... Control either of the clutch oil »r assure, or 
ham sides, It Is mads to generate, arid the speed change central method Is constituted. As long as It is 
the gearbox whose connecting and disconnecting of driving force is enabled with the hydraulic clutch, it 
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may replace with trie gearbox 3 arid other gearboxes may be used it is good also as the drive device 
21 instead of the marine gear 20. 

[0072]As shown in drawing 3, ihe ;r-ner package of the hydraulic clutch 44 is carried oat to each clutch 
scab mechanism by which the inner package is carried out to area gearbox 3, respectively. And these 
hydraulic dutches 132 aad 134 ... Conirel which changes the number of drive revolutions of the output 
shaft of said motor i or the clutch oil pressure of these hydraulic clutches 132 aad 1 34, aad lets a file 
plate slide Is performed. It mentioned above ■■■■ as - Ihe gearbox 3 each clutch shaft structure ■■ the 
hydraulic clutches 132 and 134 are allocated splendidly - a total of [our hydraulic clutches 132 and 
1; 4 ; * k lias .... It lets these slide simultaneously ana the drive revolution of low rotation Is transmitted to 
an output side Said controller is connected to said eleolromagnetlsm how rate valve, and they are said 
hydraulic clutches 132 and i km This clutch oil pressure is made controllable by regulation of the 
hydraulic oil How. 

[0073]Thal Is. as shown in drawing 2 3 Ihe drive revolution from the motor 1 receives ihe low-speed 
gear change by clutch sliding with the gearbox 3 first. Aad $ stows down' by trie marine gear 23 which 
is slowdown reversing gear, and the drive revolution made the low speed by two gear changes is 
transmitted to the propeller shaft 1 1, 

i0074]Aiso In the mechanics; marine gear and dove device which do nor. have a hydraulic clutch, 
composition car; perform a troll above. Since the dove revolution which turned into low rotation by said 
control is inputted into tlas marine gear and this drive device, lives by which the Inner package is 
carried cub such as a clutch part of a bearing and has marine gear, are prolonged. 
I0075jia Ihe speed change control method of the third working example, low-speed gear change is 
performed also using the hydraulic clutch by which an inner package is monad ark i:o slowdown 
reversing gear In addition to ihe speed change control method of the second working example, 
namely, the hydraulic clutches 132 and 134 of the gearbox 3 - the Ike plate of both hydraulic clutch by 
which an inner package is carried out to ... ana slowdown reversing gear is slid, and low-speed NAV Is 
enabled. Arid the number of drive revolutions of the motor 1 and either of these clutch oil pressure, or 
both sides are controlled, sliding of tlas ale plate Is generated, and the speed change control method Is 
constituted. 

1 0078} That Is, as shown Irs drawing 2a. the drive revolution from the motor 1 receives the iow-speed 
gear change by clutch sliding with the gearbox 3 first Arid the marine gear 20 which is slowdown 
reversing gear receives further a slowdown aad the low-speed gear change bv clutch sliding 
Therefore, the drive revolution made the lew speed by three gear changes Is transmitted to the 
propeller shaft 1 1 
100/7] 

[Effect of the !nveniion]!t Is the ship propulsive engine provided with kke. a motor, slowdown reversing 
ceac and a gearbox according to claim 1, These slowdown reversing gear are provided with trie order 

clutch, aad this gearbox Is former; between this motor arid a this order Si clutch. The free velocity 
ratio is made easy to constitute a parallel train of gears and to obtain, since this gearbox prow-ted the 
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dutch shaft mechanism ;n the periphery el' the input shaft of has gearbox and the nam her of allocation 
of this clutch shaft mawhanism was made more than the Hamper of speeds of this nearbow The mnier- 
of the Iransmthwg driving force per each clutch shaft mechanism ■$ eased, and the size of mis ciaioh 
shaft rneohaaism oar; be made small. Therefore, the see ol the whole gearbox is rniraatanxade. 
[G0?8]receiving said inpia; shall whoa [ according to claim 2 ] like arid sals two or more dutch shaft 
rneshsnisrns are made into the same chance gear ratio - a point symmetry position ~~ or since it has 
arranged in the position near point symmetry, it denies, and the great portion of radiai road the preei 
portion of [a port or J amis, it is offset, and it makes ioad of a bearing email, her ties reason, 
mechanical toss decreases and it ha.ee to extension of a hearing life. 

iOh'AaiAre the ship propulsive engine provided with like, a motor, slowdown reversing gear, and a 
gearbox according to claim 3, ami these slowdown reversing gear am provided with the aavsnce 2nd 
speed type clutch, and between tfaa ranter and this advance 2nd speed type clutch, Since at least one 
gearbox was formed and constituted, the change gear raho of more multistage than the number of 
(.fetch shaft mechanism allocation car; be ohialneO. ddc stage gear change can he obtained w;thod 
being able to obtain the change gear ratio of numbeeobspeeds x2 of a gearbox, and enlarging the 
whole gearbox, In combining slowdown reversing gear and a gearbox provided with ma 2nd speed 
clutch. 

tOOaOiif: is a ship propulsive engine provided with a gearbox and slowdown reversing gear, and since 
the lubricating oil passage was established in the mating lace of this gearbox aod these slowdown 
reversing gear, a lubricating oil is sherade between these principle reversing gear aaa a gearbox. And 
since there ;s also no necessity of adding parts, snob as exclusive parts and a hose, and supply of a 
lubricating oil can be performed, it leads to reduction of perl: mark, or a cod fail. 
[0GS1)The thing [ that a shook anses el the time of a gear change change since the one-way clutch 
was provided or; like, said dutch shah mechanism, or- said input shaft ] according to claim 5 cannot be 
bund. 

iu082]Slnce It is the ship propulsive enowe provided with like, a gearbox, and slowdown reversing gear 
according to eia;m 6 and the output shaft of Ibis gearbox was made la incline to the input shaft of this 
gearbox. An angle mm he given to the propeller shaft 11 when installing the meter 1 horizontaliy. even 
;f it uses the marine gear I dang parallel (an output shah is parallel anangenienu j 20 
I a 8 A Aw the ship propulsive engine provided with like and a gearbox according to ci&m 7. arid ties 
gearbox is carrying cut: the Inner package of the 2nd speed typo clutch. The hydraulic circuit of ties 
gearbox comprises a hydraulic pomp, a sequence valve, aaa a solenoid operated directional control 
valve. Shall switch a ** ratio by this solenoid operated directional control valve, and pressure oil Is 
supplied to the hydraulic clutch by the side of the 1st speed through this sequence valve tram has 
pomp at the time of the 1st speed, Al the lime of the 2nd speed, supply pressure ml lo the hydraulic 
clutch by the side of the 2nd speed through has solenoid operated directional con I res valve from has 
hydraulic pump, and, Since If was made to cany not the drain of the hydraulic a; I which scored pilot 
pressure power to has segoeooe valve, and switched this scene nee valve aad with which ties 1st 
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speed side was filled up through this sequence valve, A sequence valve sen be interlocked by I he 
change of has one solenoid operated directional control valve, and mechanical structure can consnmle 
a gear change mechanism. There-fore : in the stage where Ihe oil pressure is; one hydraulic clutch e. 
maintained at Ihe half clutch state, the feeding pressure ail to Ihe hydraulic cluieh to another side could 
be performed and the shock clue to the rapid oil pressure fall at the time of gear change is prevented. 
;0084ISIi:ce are the slap propulsive engine provided with like., a gearbox, and slowdown reversing gear 
according to claim 8.. the clutch oil pressure of tics gearbox Is once controlled to low pressure, dutch 
Insertion of these slowdown reversing gear Is performed helwaea them and dutch o;! pressure of this 
gearbox Is made Into total pressure after thai an insertion shock Is miligable. 
|0085]lt Is the slap propulsive engine provided with Use, a motor, a gearbox, and slowdown reversing 
gear according to claim 9, Slide the hie plate of the hydraulic clutch by which an inner package is 
carried out lo both Has hydraulic clutch by which an Incur package Is earned ore to has gearbox or thus 
gearbox, and these slowdown reversing gear, enable love-speed NAV and sliding of this rile plate, 
Since it is made to generate by centre; of the number of (hive revolutions of this motor and either of 
these clutch oil pressure, or bold sides, a troll can be performed also In trie mechanical marine gear 
and drive device which do not have a hydraulic clutch. Since ihe drive revolution which turned cue low 
rotation by said control is inputted Into this marine gear and this drive device, lives by which the Inner 
package is carried out,, such as a clutch pah of a bearing and [his marine gear, are prolonged. 

[Translation dene.] 



etc v -m\ aie;!.;i;p;i..- wnxwdiln/mss: web wl ; •;• 'dm -r SmC. Cy- /ce, u \-. u v. a ; ; - : hl inn 



JPA t AvaAB 1 99. A \ Dt SCP IP TK >N Op DR. A Wl A< ;S | 



page ! a :; 



* NOTICES * 

viFO and iNRT are not responsible for any 
dances caused by the u&& of this translation. 

1 This docyrnent has been translated by computer, So the translation may not reflect the original 
precisely, 

2."*** snows Ihe word which con nor. be translated 
3, In the drawings, any words ore not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing IjThe side view of the marine vessel In which Ihe gearbox layoi.it for marine gears is shown. 
[Drawing 2]The side view of the marine vessel in which the gearbox layout for drive devices is shown, 
[Drawing 3]The drive skeleton figure of Ihe gearbox of trie first working example, 
psw-ng -il'The clutch shaft mechanism layout pattern of Ihe input-shaft periphery in the gearbox of the 
first working example 

[Drawing SIThe sectional view of the gearbox of the first working example, 

[Drawing tg The A- A sectional view of the gearbox of ihe flrsi working ex areola ;n which the gear 

arrangemerrl seen from the motor side is shown, 

[Drawing 7jThe B-8 sectional view of the gearbox of the first working example seen from the slowdown 
reverslng-gear side, 

AA.-whng SIThe clutch shaft mechanism Iayoul patter;: of the Input-shaft periphery in Ihe gearbox of trie 
second working example 

[Drawing 9]The clutch shaft mechanism layout pattern of the Input-shaft periphery m Ihe gearbox of the 

firs! working example showing signs that a radial road is applied, 

[Drawing lOTT'he layout pa Hern of the parallel train of gears of a marine gear. 

jUrawing 1 1 jThe clutch shaft mechanism iayoul patter;- of the input-shaft periphery of the gearbox of 

the third working example. 

[Drawing iPIThe drive skeleton figure of t.he gearbox of the fourth working example. 

IDraw;ng 13) The drive skeleton figure of the gearbox of the fifth working example. 

i'Drnwing 14T;'he drive skeleton figure of the gearbox of Ihe sixth working example. 

[Drawing Pa Toy drive skeleton figure of the gearbox of the seventh working example. 

A) raving IbjThe side view of Ihe marine vessel ;n which the propulsive engine layout for sloes of the 

seventh working example is shown. 

[Draw;ng f/jThe hydraulic-circuit figure of the gearbox In wfiicfi the feedlng-mressure-oil state at the 
lime of trie 1st speed is shown. 
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prawfng i 3jThe hydraulic-circuit figure of the gearbox in which the feedlng-mressuremll stele at the 
Hoe of the 2nd speed Is shewn 

pawing i9]The figure showing the temporal change of the size of en insertion shock. 

f Orating 20]The procedure figure showing the speed change control method of fhe first working 

example. 

[Drawing 2 1 1The mirnelw diagram showing the situation of gear change by the speed change control 
method of the second working example, 

pawing 22]The mimetic diagram showing the situation of gear change by the speed change control 
method of the third working example. 

[Drawing 23 [The skeleton figure of the conventional gearbox which comprises on eplcyedc near and a 
one-way dutch. 

[Drawing 24[The favour pattern of the gear sequence of I he conventional gearbox which comprises an 
epicycllc near ami a one-way clutch. 

(Drawing 2b]The skeleton figure of fhe conventional gearbox which comprises a parallel irafn of gears. 
[Drawing 231 The layout pah em of the gear sequence of the conventional gearbox which comprises a 
parallel Pain of gears. 

[Drawing 2?[T'he layout pattern of the gear sequence of the conventional gearbox in which signs that a 
radial road Is applied are shown. 
(Description of Notations) 
1 Motor 

3. 6, 6. 7. 8, 9, and 10 Gearbox 
12 Speed change control method 

20 Marine gear 

2 1 Drive device 

22 Lubricating oil passage 

32 1st speed clutch shaft mechanism 

32a and 34a clutch shaft 

34 2nd speed dutch shaft mechanism 

37 Input shaft 

38 Output shaft 

39 Hydraulic purnp 

43 One-way clutch 

44 Hydraulic clutch 

50 Hydraulic circuit 

51 Sequence valve 

52 Solenoid operated directional control valve 
[Translation dorm ] 
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(Drawing 15] 




[Drawing 17] 
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[Drawing 21] 
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(Drawing 26] 
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